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APPARATUS FOR BREAKING PLATE GLASS 

This is a continuation of application Ser. No. 
07/829,039, fled Feb. 4, 1992, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to an apparatus suitable 
for breaking unshaped plate glass, e.g., to form a glass 
pane for an automobile. 

BACKGROUND ART 

Currently, glass panes applied to automobiles have 
increased thickness, for example, have a thickness of 
?ve to six millimeters. 

In a conventional apparatus for breaking plate glass, 
plate glass on which a cutting line is formed is placed on 
a template by a belt, and pressed to be broken forcibly 
by an end cutter or pressing device. However, when the 
plate glass is thick as described above, a suf?cient crack 
is not developed or does not advance although the cut 
ting line is provided on the glass by means of stronger 
cutter pressure. In the forcible breaking by the above 
conventional breaking apparatus, the glass may not be 
accurately broken along the cutting line, but may be 
chipped, or sometimes cracked. In such case, these 
de?ciencies cannot be cured even if the polishing work 
or other works are performed in the following pro 
cesses. . 

In view of the above, it is an object of the present 
invention to provide an apparatus for breaking plate 
glass which makes cracks in the glass and then breaks 
the glass, even if the glass in which a crack is not suf? 
ciently developed is supplied to the apparatus. 
Another object of the present invention is to provide 

an apparatus for breaking glass plate which eliminates 
the use of a template required by conventional appara 
tus for breaking glass. 

DISCLOSURE OF THE INVENTION 

According to the present invention, the above objects 
are achieved by an apparatus for breaking plate glass, 
comprising a belt conveyor including a belt for convey 
ing plate glass placed thereon, a breaking mechanism 
disposed above the belt for pressing the plate glass-and 
thereby-breaking the same along a cutting line formed 
on ‘the plate glass placed on the belt, ?rst moving means 
for moving the breaking mechanism relative to the plate 
glass in a plane parallel to the plate glass on the belt, a 
lifter provided above the belt for lifting the plate glass 
which is on the belt, a supporting base for supporting 
the plate glass on the belt through the belt, a movable 
glass support disposed under the belt for supporting the 
plate glass through the belt, a movable crack develop 
ing device disposed under the belt for developing a 
crack in the cutting line of the plate glass through the 
belt, second moving means for moving the glass support 
and the crack developing device in a plane parallel to 
the surface of the-plate glass to position the glass sup 
port and the crack developing device in registration 
with the breaking mechanism moved by the ?rst mov 
ing means. 

In one embodiment, the breaking mechanism accord 
ing to the present invention comprises an end cutter for 
forming a cutting line for an end cutting on the plate 
glass which is on the belt and a press device for pressing 
the plate glass in the vicinity of a portion of the plate 
glass on which the cutting line is formed to thereby 
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2 
break that portion of the glass formed with the cutting 
line. 
The present invention is also applicable to apparatus 

for breaking additional kinds of plate glass, for example, 
table top glass, and is not limited to the glass panes for 
use in automobiles. 
The apparatus for breaking plate glass according to 

the present invention are preferably arranged such that 
the breaking operation and conveyance of the plate 
glass are performed by the numerical control system. 
The present invention will be described hereinafter in 

more detail with respect to the embodiments thereof 
shown in the drawings. By this description, the above 
invention and its advantages as well as other inventions 
and their advantages will be clari?ed. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a front view of a breaking apparatus accord 
ing to the present invention: and 
FIG. 2 is a plan view of the breaking apparatus shown 

in FIG. 1. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring to FIGS. 1 and 2, a ?rst motor 4 is secured 
to a frame 3 above a conveyor belt 20 of belt conveyor 
2 on which plate glass 1 is placed, above the motor 4 
lying above the center of the belt conveyor 2, i.e., above 
the center of the plate glass 1 that is put on the belt. The 
?rst motor 4 is secured such that its rotating shaft is 
perpendicular to an upper surface of the conveyor belt 
20 of the belt conveyor 2. A ?rst linear-sliding device 6 
is attached directly or through a bracket 7 to a movable 
member 5 connected to the rotating shaft of the ?rst 
motor 4. The ?rst linear-sliding device 6 is rotated in the 
direction A (FIG. 2) parallel to the plate glass 1 above 
the belt conveyor 2 by the actuation of the ?rst motor 4, 
and a slider 8 of the device 6 is moved linearly in the 
direction B, i.e., parallel to the plate glass 1. An end 
cutter 9 and a press device 10 used as a breaking mecha 
nism are secured side by side to the slider 8 of the ?rst 
linear-sliding device 6, facing the belt conveyor 2. 
Therefore, the end cutter 9 and the press device 10 are 
moved in steps and positioned in a polar coordinate 
system above the belt conveyor 2, in other words, paral 
lel to and above plate glass 1 by the actuation of the ?rst 
motor 4 and the ?rst linear-sliding device 6. 

End, cutter 9 and the press 10 may, however, be 
moved in an X-Y orthogonal coordinate system instead 
of a polar coordinate system. 
The end cutter 9 is so adapted that a cutter wheel 

block 12 is attached to an end of the piston rod of an air 
cylinder 11 that is moved toward or away from the 
plate glass 1. The press device 10 is so adapted that a 
push bar 14 is attached to an end of the piston rod of an 
air cylinder 13 that is also moved toward or away from 
the plate glass 1. The ?rst motor 4 composed of a motor 
with the rotating position detector is connected to a 
drive unit and a controller and the like, and is subjected 
to digital servo control by a control device (not shown). 
The control device of the ?rst motor 4 also includes an 
information memory for position instruction inputs, 
speed instruction inputs, a memory reader, and so on. 
The linear-sliding device 6 generally comprises a 

driver 17 which includes a guide rail 15 and a threaded 
shaft 16, and a servo motor 18 connected to the 
threaded shaft 16. The slider 8, which is screwed over 
the threaded shaft 16 is servo-fed such as step driving 
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and the like by the actuation of the servo motor 18 by 
the control device. The control device, which controls 
the servo motor 18 includes a memory write unit, a 
memory reader, a teaching receiver, a data sender, and 
a CPU. 
A ?xed hollow tube 19 is disposed at the center of 

rotation of the ?rst motor 4. A suction device 21 which 
is moved toward or away from the conveyor belt 20 of 
the belt conveyor 2 is secured to the hollow tube 19. 
The suction device 21 lifts an inner part of the plate 
glass from the outer (edge) part 22, which is broken 
away, to leave the cullet i.e., the outer edge part 22, on 
the conveyor belt 20 of the belt conveyor 2. The sepa 
rated cullet is discharged out by the conveyor belt 20. 
The belt conveyor 2 comprises a conveyor belt 20 on 

which the plate glass 1 is placed. A supporting plate 23 
supports a lower surface of the conveyor belt 20, drums 
24 and 25 are provided around which conveyor belt 20 
extends. Pulleys 26, 27, a belt 28 and a motor 29 are 
provided for rotating the drum 24 and advancing the 
conveyor belt 20. The supporting plate 23 is bored in 
the form of a circle in correspondence to an area where 
the plate glass is put, and a device 31 for supporting 
plate glass is provided in the bore 30. 

Concerning the supporting device 31 for plate glass, a 
second motor 32 is disposed at the center of the device. 
A second linear-sliding device 35 is attached through a 
bracket 34 to a rotating part 33 connected to the output 
rotating shaft of the second motor 32 and is parallel to 
an upper surface of the conveyor belt 20. A glass sup 
port 37 which supports the plate glass 1 through the 
conveyor belt 20 as well as a crack developing device 
38 which develops crack along a cutting line 60 of the 
plate glass 1 are attached to the slider 36 of the second 
linear-sliding device 35. 
An upstanding supporting base 39 which supports the 

plate glass 1 and the conveyor belt 20 in a plane is 
mounted on the central ?xed part of the second angle 
motor 32. An upper surface of the supporting base 39 is 
almost ?ush with the supporting plate 23 which sup 
ports the conveyor belt 20. The central axis of rotation 
shaft of the second motor 32 is perpendicular to the 
supporting base 39 and the supporting plate 23. The 
second linear-sliding device 35 secured to the rotating 
part 33 directly or through the bracket 34 is rotated in 
a plane parallel to the upper surface of the supporting 
base 39 as well as the upper surface of the conveyor belt 
20 of the belt conveyor 2, and around the supporting 
base 39 horizontally in a controlled manner. 
A belt supporting plate 40 which supports the con 

veyor belt 20 is held by the linear-sliding device 35 so as 
to be rotated in the direction A together with the sliding 
device 35. The belt supporting plate 40 is formed with a 
cutout 41 extending along a moving path in the direc 
tion B of the glass support 37 as well as the crack devel 
oping device 38. 
The second motor 32 has the same function as the 

?rst motor 4 of the breaking section and, of course, is 
controlled in driving operation thereof by the control 
device. The second linear-sliding device 35 that com 
prises a rail 42, a threaded shaft 43 screwed into the 
slider 36, and a motor 44, the output rotating shaft of 
which is connected to the threaded shaft 43, has the 
same function as the ?rst linear-sliding device 6, and is 
similarly controlled by the control device in driving 
operation thereof. 
The second motor 32 is held by a conveyor frame 46 

through a bracket 45. The slider 36 of the second linear 
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4 
sliding device 35 is moved in sequence to the required 
position under the plate glass 1, i.e., under the cutting 
line in a polar coordinate system by a linear movement 
in the direction B and by angle movement in the direc 
tion A of the second motor 32 numerically controlled 
by the control device. 
The slider 36 of the second linear-sliding device 35 is 

equipped with the glass support 37 which supports the 
plate glass 1 in plane and the crack developing device 38 
which is secured in juxtaposition with the glass support 
37. The upper surface of the glass support 37 is planar 
and almost flush with the supporting base 39. On the 
other hand, the crack developing device 38 comprises 
an air cylinder device 47 attached to the slider 36 
through a bracket. A knocker 49 ?xed to a piston rod 48 
of the air cylinder device 47 so as to knock a lower 
surface of the plate glass 1 which is supported by the 
supporting base 39. In order to develop a crack, the air 
cylinder device 47 is actuated intermittently to cause 
the knocker 49 to knock the plate glass under the cut 
ting line. 
Another arrangement for developing cracks may be 

such that a roller (not shown) is attached rotatably to 
the piston rod 48 of the air cylinder device 47 instead of 
the knocker 49, wherein the roller is pressed against the 
plate glass 1 through the conveyor belt 20 by the actua 
tion of the air cylinder device 47, and is caused to fol 
low the cutting line below the plate glass to develop a 
crack under the control of the second motor 32 and the 
second llnear-sliding device 35. 

In the state where the plate glass I placed on the belt 
conveyor 2 is pressed and ?xed by the supporting base 
39 of the supporting device 31 and the suction device 21 
of the breaking section, the end cutter 9 and the press 
device 10 are positioned in sequence at a previously 
stored position by rotation in the direction A around the 
center of the plate glass 1 under actuation of the ?rst 
motor 4 and a linear movement in the direction B under 
actuation of the ?rst linear-sliding device 6 above the 
plate glass 1 and then perform an end cutting operation 
and a pressing operation. During these operations, the 
glass support 37 of the supporting device 31 and the 
crack developing device 38 are moved in a polar coor 
dinate system on the basis of the previously stored pro 
gram to support the plate glass from below, the same 
portion which is subjected to the end cutting or pressing 
operation. 
To sum up, the glass support 37 is moved in accor 

dance with the movement of the end cutter 9 and the 
press device 10, in line with the program previously 
memorized. 
According to the present invention as described 

above, when thick plate glass 1 with a cutting line in 
which the crack is insuf?ciently developed, is supplied 
to the conveyor 2, the crack is firstly developed by the 
crack developing device 38 at the portion of the plate 
glass 1 where the crack is developed insufficiently, and 
then the breaking operation is performed by operating 
the breaking mechanism which includes the end cutter 
9 and the press device 10. Thus, when the plate glass 1 
is supported at the center thereof by the supporting base 
39 through the conveyor belt 20 as well as pressed and 
?xed by the supporting base 39 and the suction device 
21, the crack developing device 38 of the supporting 
device 31 for plate glass is moved to the place on the 
glass where the crack is insuf?cient. At the same time, 
the press device 10 of the breaking mechanism above 
the conveyor 2 is moved to the position opposite to the 
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position where the crack developing device 38 is 
placed. Under such conditions, the plate glass 1 is 
slowly pressed from above by the press device 10, and 
the crack developing device 38 is actuated under the 
plate glass 1 to knock the plate glass 1 from below to 
thereby develop a crack in the cutting line on the glass. 
After the process of developing a crack is completed, 
the end cutter 9 and the press device 10 are positioned 
in sequence at the previously stored position above the 
plate glass 1 by rotating around the center of the plate 
glass 1 under actuation of the motor 4 and the linear 
movement under actuation of the linear-sliding device 6 
and perform an end cutting operation and a pressing 
operation. During these operations, the glass support 37 
of the supporting device 31 is moved in a polar coordi 
nate system in accordance with a program previously 
stored to support from below the portion of the plate 
glass 1 where the end cutting operation or pressing 
operation is performed. In this way, the end cutting or 
pressing operation is performed on the plate glass to 
break the same along the cutting line 60. 

Thus, even thick plate glass 1, in which it is dif?cult 
to develop the crack, is accurately broken ?ne along the 
cutting line 60. 

I claim: 
1. An apparatus for breaking plate glass, comprising: 
belt conveyor means including a belt for conveying 

plate glass placed thereon; 
movable breaking means disposed above the belt for 

pressing the plate glass and thereby breaking the 
same along a cutting line formed on a surface of the 
plate glass placed on the belt, said breaking means 
being movable in a ?rst plane parallel to an upper 
surface of the belt on which the plate glass is 
placed; 

first moving means for moving the breaking means 
relative to the belt in the ?rst plane parallel to the 
upper surface of the belt; 

lifting means provided above the belt for lifting the 
plate glass which is on the belt; 

supporting means underneath the belt for supporting 
the plate glass which is on the belt through the belt, 
the supporting means including a belt supporting 
plate which is rotatable in a second plane parallel to 
the upper surface of the belt and has a cutout; 

movable glass support means disposed under the belt 
for providing additional support for the plate glass 
through the belt, said glass support means being 
movable in the second plane parallel to the upper 
surface of the belt; 

movable crack developing means disposed under the 
belt for developing a crack in the cutting line of the 
plate glass through the belt, said crack developing 
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6 
means being movable in the second plane parallel 
to the upper surface of the belt; 

second moving means for moving the glass support 
means and the crack developing means in the sec 
ond plane parallel to the upper surface of the belt in 
a polar coordinate system to position the glass 
support means and the crack developing means in 
alignment with the breaking means moved by the 
?rst moving means, said second moving means I 
being adapted to rotate the belt supporting plate in 
the second plane to position the cutout, the glass 
support means and the crack developing means in 
alignment with the breaking means, whereby the 
glass support means and the crack developing 
means support the plate glass and develop the 
crack to the plate glass, respectively, through the 
cutout. 

2. An apparatus as claimed in claim 1, wherein the 
breaking means comprises an end cutter means for 
forming an end cutting line on the plate glass placed on 
the belt, and pressing means for pressing the plate glass 
in the vicinity of a portion of the plate glass on which 
the cutting line is formed, to thereby break the plate 
glass along the cutting line. 

3. An apparatus as claimed in claim 1, wherein the 
lifting means comprising sucking means for sucking the 
plate glass placed on the belt for lifting the plate glass 
from the belt. 

4. An apparatus as claimed in claim 1, wherein the 
crack developing means comprises knocking means for 
knocking an undersurface of the plate glass through the 
belt, the undersurface opposing the surface of the plate 
glass on which the cutting line is formed. 

5. An apparatus as claimed in claim 4, wherein the 
knocking means comprises an air cylinder means, and 
knocker means ?xed to a piston rod of the air cylinder 
means. 

6. An apparatus as claimed in claim 1, wherein the 
crack developing means comprises an air cylinder 
means for knocking an undersurface of the plate glass 
through the belt, the undersurface opposing the surface 
of the plate glass on which the cutting line is formed. 

7. An apparatus as claimed in claim 1, wherein the 
second moving means comprises linear-sliding means 
for moving the glass support means and the crack devel 
oping means linearly in the second plane parallel to the 
surface of the plate glass, and rotating means for rotat 
ing the glass support means and the crack developing 
means in the second plane parallel to the surface of the 
plate glass, the linear-sliding means including a slider 
attached to the glass support means. 

* * * * * 


